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WHAT IS CLAIMED IS: 



;iiL 



A method for producing a crosslinked polymeric article 
comprising polymerizing a polycycloolefin monomer composition in 



contact with an addition polymerization catalyst in a mold having the 
shape of the article, wherein said catalyst comprises a cation complex 



containing a Group 10 transition metal and weakly coordinating anion 
complex, and wherein said monomer composition comprises a 
polycycloolefin monomer containing o le polymerizable norbornene-type 
moiety and a multifunctional polycyclc olefin monomer containing at least 
two polymerizable norbornene-type moieties. 



2^ A method of making a 
addition polymerization of a polycycl 
comprising: 

(a) combining a plurality Ibf rei 



polymeric article by the in-mold 
olefin\monomer composition 



streams to form a reaction 




mixture, at least one of said streams iompri'ses^a Group 10 transition 
metal procatalyst, and another of saifl reactant streams comprises an 
activator salt comprising cation andk weakly coordinating anion, wherein 
said cation is selected from the groiip consisting of a Group 1 element 
cation, a Group 2 metal cation, and/a transition metal cation selected from 
the group consisting of zinc, silver/ and thallium, and at least one of said 
streams containing a polycycloolefin monomer containing one 
polymerizable norbornene-type npiety; and 

(b) injecting said reaction mixture into a mold where 
polymerization occurs, forming a[ polymeric article in the shape of the 
mold. 



3. The method of 
monomer composition includes 



clftim 2 wherein said polycycloolefin 
multifunctional polycycloolefin. 
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4. The method of claim 1 or 3 wherein said polycycloolefin 
monomer composition comprises from 0.25 to 99.75 mole % of a 
multifunctional polycycloolefinic mo lomer. 



5. The method of claim 
polycycloolefin has a carbon to doub 
about 17. 



or 3 wherein said multifunctional 
e bond ratio of from about 3.0 to 



6. The method of claim 2 wherein said Group 1 element in 



said cation is selected from the group 
sodium, and potassium. 



consisting of proton, lithium, 



7. The method of claim 
cation is selected from the group 
strontium, and barium. 




gid Group 2 metal in said 
consisting o^piagnesium, calcium, 



8. The method of claim) 1 wherein said catalyst is selected 
from a compound of the formula: 

[R'M(L') x L") y ] b [WCA] d 



wherein M represents a Group 10 



ransition metal; R' represents an 



anionic hydrocarbyl ligand; L' represents a Group 15 neutral electron 



donor ligand; L" represents a labi 
2; y is 0, 1, or 2; WCA represents 



!e neutral electron donor ligand; x is 1 or 
a weakly coordinating counteranion 



cation complex and weakly coord 
to balance the electronic charge o: 



complex; and b and d are number ; representing the number of times the 



nating counter anion complex are taken 
the overall catalyst complex. 



30 
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9. The method of claim 2 



metal procatalyst is selected from a compound of the formula: 



wherein said Group 10 transition 



[RML 



A*] 



wherein M represents a Group 10 transition metal; R' represents an 
anionic hydrocarbyl ligand; L' represeijts a Group 15 neutral electron 
donor ligand; A' is an anionic leaving group; x is 1 or 2. 



10. The method of claim 2 therein at least one of said reactant 
streams contains a Group 1 5 electron cjonor ligand compound and said 



Group 10 transition metal procatalyst i 

formula; 

[R'MfV] 2 



is selected from a compound of the 



wherein M represents a Group 10 
ligand; L' represents a Group 15 
ionic leaving group. 



transition metal; R' represents an allylic 
neutfal electron donor ligand; A' is an 



11. The method of claim 
from the group consisting of nickel, 



9, or 10 wherein M is selected 
palladium, and platinum. 



: ligaids 



12. The method of claim 
group consisting of hydrogen; linear 
branched C 2 -C 20 alkenyl; allylic li 
substituted and unsubstituted C 5 -C 
unsubstituted C 6 -C 15 cycloalkenyl; 
aralkyl; substituted and unsubstitute 
containing aryl; wherein said heterc 
consisting of sulfur, oxygen, nitrogen, 




or 9 wherein R' is selected from the 
and branched C r C 20 alkyl; linear and 

and canonical forms thereof; 
ycloalkyl; substituted and 
substituted and unsubstituted C 7 -C 30 
, C 6 -C 30 aryl; C 6 -C 30 heteroatom 
atom is selected from the group 
, phosphorus, wherein the 
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substituents in said substituted radicals are selected from the group 
consisting of linear or branched C,-C 5 alkyl, linear or branched C,-C 5 



haloalkyl, linear or branched C 2 -C 
phenyl optionally substituted with 



ilkenyl, haloalkenyl, halogen, and 
inear or branched C r C 5 alkyl, linear or 



branched C r C 5 haloalkyl, and halo >en; and a hydrocarbyl containing 
ligand selected from the formulae: 



-C,H 



■d' n 2d'" 



each of said ligands together with 
or heteroatom containing metallac^cL 
from 3 to 10, and X-> represents 
moiety that coordinates to the 



-C d ,H 2d ,X-+ 



; in 



le Group 10 metal form a metallacycle 
e, whjSbf in d' represents an integer 
alkeny|dt heteroatom containing 
10 mtorCenter. 




: Grc up 



13. The method of clajm 12 wherein said ally lie ligand is 
represented by the formula: 

R20- 



R22' 



wherein R 20 ', R 21 ', and R 22 ' each independently represent hydrogen, 
halogen, linear and branched Cj-C 5 alkyl, C 5 -C J0 cycloalkyl, linear and 
branched C,-C 5 alkenyl, C 6 -C 30 aryl, and C 7 -C 30 aralkyl, each of the 
foregoing radicals optionally substituted with a substituent selected from 
linear and branched C r C 5 alkyl, linear and branched C,-C 5 haloalkyl, 
halogen, and phenyl which cai optionally be substituted with linear and 
branched C r C 5 alkyl, linear and branched C,-C 5 haloalkyl, and halogen; 
any two of R 20 ', R 21 ', and R 22 ' c m be linked together with the carbon atoms 
to which they are attached to ; brm a cyclic or multicyclic ring, each 
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-bra 



optionally substituted with linear or branched C r C 5 alkyl, linear or 
branched C r C 5 haloalkyl, and halogen. 



14. The method of claim 
15 electron donor ligand is selected 
pyridines, arsines, stibines and 



, 9, or 10 wherein said group 
fiom the group consisting of amines, 
organ ^phosphorus containing compounds. 



15. The method of claim 
containing ligand is selected from a 



wherein X' is oxygen, sulfur, nitrogen, or 
2, or 3, with the proviso that when 
an oxygen or sulfur atom h is 1 , anc 
is independently selected from hydio 
alkyl, C 5 -C 10 cycloalkyl, linear and 
and branched C 2 -C 10 alkenyl, C 6 -C 
arylsulfides, C r C 18 aralkyl, cyclic 



[4 wherein said organophosphorus 
ompound of the formula: 



P(R 7, ) g [X'(R T )hl3-i 



EffiTgis 0, 1,2, or 3; his 1, 
is a s ilicoh atom, h is 3, when X' is 
whenk' is a nitrogen atom, h is 2; R 7 
igen, linear and branched C r C 10 
branched C r C 10 alkoxy, allyl, linear 
2 aryl, C 6 -C 12 aryloxy, C 6 -C 12 
;thers and thioethers, tri(linear and 



branched C r C 10 alkyl)silyl, tri(C 6 ^ 12 aryl)silyl, tri(linear and branched 
C r C 10 alkoxy)silyl, triaryloxysilyl, 



alkyl)siloxy, and tri(C 6 -C 12 aryl)si oxy, wherein each of the foregoing 
substituents can be optionally substituted with linear or branched C r C 5 

loalkyl, C r C 5 alkoxy, halogen, and 
i 0 and X' is oxygen, any two or 3 of R 7 



alkyl, linear or branched C r C 5 ha 
combinations thereof; when g is 



form a cyclic moiety; when g is !S 
with the phosphorus atom to wh 
phosphacycle of the formula: 



tri(linear and branched C,-C 10 



can be taken together with the oxygen atoms to which they are attached to 



any two of R 7 ' can be taken together 
ch they are attached to represent a 
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H (CH 2 ) h . 

■ — y 



wherein 1 



R T is as previously defined and h' is an integer from 4 to 1 1 . 



16. 



independently selected from the group 
branched C,-C 10 alkyl, C 5 -C, 0 cycloal 
alkoxy, allyl, linear and branched C 2 -' 
aryloxy. 



The method of claim 1 5 wherein g is 3 and R 7 is 



consisting of hydrogen, linear and 
;yl,'linear and branched C,-C, 0 
: 10 alkenyl, C 6 -C, 2 aryl, and C 6 -C 12 



5 wherejjtsaid organophosphorus 
im the group consisting of 
■propylphosphine, 



17. The method of claim 
containing ligand is a phosphine sele :ted fife 
trimethylphosphine, triethylphosphine, tri- ^ 
triisopropylphosphine, tri-«-butylph|sphine, tri-^-butylphosphine, 
tri-i-butylphosphine, tri^butylphoslhine, tricyclopentylphosphine, 
triallylphosphine, tricyclohexylpho jphine, triphenylphosphine, 
trinaphthylphosphine, tri-/>-tolylphc sphine, tri-o-tolylphosphine, 
tri-m-tolylphosphine,tribenzylphosphine, 

tri(p-trifluoromemy^^ 
tri(p-fluorophenyl)phosphine^^^ 

allyldiphenylphosphine, benzyldiJhenylphosphine, bis(2-furyl)phosphine, 
bis(4-methoxyphenyl)phenylphoihine,bis(4-methylphenyl)phosphm^ 

bis(3 ,5-bis(trifluoromethyl)phen\ l)phosphine, 
,-butylbis(trimethylsilyl)phosphi le, f -butyldiphenylphosphine, 
cyclohexyldiphenylphosphine, d allylphenylphosphine, 
dibenzylphosphine, dibutylphenvlphosphine, dibutylphosphine, 
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di-r-butylphosphine, dicyclohexylphosphine, diethylphenylphosphine, 
di-r-butylphosphine, dimethylphen ^lphosphine, 
dimethyl(trimethylsilyl)phosphine diphenylphosphine, 
diphenylpropylphosphine, diphem 10?-tolyl)phosphine, 
diphenyKtrimethylsilyOphosphine.diphenylvinylphosphine, 

divinylphenylphosphine, ethyldip lenylphosphine, 
(2-methoxyphenyl)methylphenyli»hosphine,tri-n-octylphosphine, 

tris(3,5-bis(trifluoromethyl)phenyl)phosphine, 

tris(3-chlorophenyl)phosphine,tis(4-chlorophenyl)phosphine ! 

tris(2 ! 6-dimetho X yphenyl)phosphine,tris(3-Quorophenyl)phosphine, 

tris(2-furyl)phosphine, tris(2-m<: thoxyphenyl)phosphine, 
tris(3-methoxyphenyl)phosphiri,tris(4-n } ethoxyphenyl)phosphine, 

tris(3-methoxypropyl)phosphir4,tris(2-thi< ! nyl)phosphine, 

tris(2,4,6-trimethylphenyl)phojphine, tri ;(t imethylsilyl)phosphine, 

isopropyldiphenylphosphine, c icyclohe Jj^feenylphosphine, 

(+)-neomenthyldiphenylphosF hine, trib InzyMosphine, 

diphenyl(2-methoxyphenyl)pftosphine, 

diphenyl(pentafluorophenyl)rthosphine, 

bis(pentafluorophenyl)phenylphosphine,and 

tris(pentafluorophenyl)phosphine. 



18. The method 
donor ligand is selected 
cyclooctadiene, water, 
nitriles, arenes, phosphine 



)f claim 8 wherein said labile neutral electron 
from the group consisting of DMF, DMSO, 
chlo inated alkanes, alcohols, ethers, ketones, 
oxides, organic carbonates and esters. 



19. The method of claim 9 or 10 wherein said anionic leaving 



group is selected from the 
triflimide trifmoroacetate 
AsCl 6 -, SbCl 6 , SbF 6 -,PF 6 " ; 



group consisting of halogen, nitrate, triflate, 
tosylate, AlBr/, AlF/, AlCl/, A1F 3 0 3 SCF 3 \ 
BF 4 \C10 4 \ HSO/, carboxylates, acetates, 



4 • 
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acetylacetonates, carbonates, aluminatss, borates, hydrocarbyl and 
halogenated hydrocarbyl selected from hydride, linear and branched C,-C 5 
alkyl, linear and branched C r C 5 haloalkyl, C 5 -C 10 cycloalkyl, C 5 -C 10 
cyclohaloalkyl, C 6 -C 10 aryL and C 6 -cl haloaryl, wherein said 
cyclohaloalkyl and haloaryl groups aie monosubstituted or 
multisubstituted with a halogen group selected from bromine, chlorine, 



fluorine, and iodine. 



,, 9, or 19 wherein said procatalyst is 
Consisting of 



20. The method of claim 
selected from a compound of group 
bis(triisopropylphosphine)(hydrido)f alladium chloride, 
bis(triisopropy lphosphine)(hy drido)i >alladium nitrate, 
- bis(triisopropylphosphine)(hydrido)palladium tft late, 
(allyl)palladium(triisopropylphosphine) chlorine, 
(methallyl)palladium(triisopropy lph Dsphine) thWride, 
(crotyl)palladium(triisopropylphosp line) chloride\ 
(allyl)palladium(triisopropy lphosph L ne) trifluoroacetate, 
(1,1 -dimethy 1-Ti-ally l(triisopropy lph osphine)palladium trifluoroacetate, 
(2-chloroallyl)palladium(triisoprop) lphosphine) trifluoroacetate, 
(ally l)palladium(triisopropy lphosph ine) triflate, 
(crotyl)palladium(triisopropylphospkine)triflate, 
(methallyl)palladium(triisopropy lpb osphine) triflate, 
(ally l)palladium(triisopropy lphosph ne) triflimide, 
(methally l)palladium(triisopropylpb osphine) triflimide, 
bis(tricyclohexylphosphine)(hydrido)palladium chloride, 
bis(tricyclohexy lphosphine)(hydrid< i)palladium nitrate, 
bis(tricyclohexylphosphine)(hydrido)palladium trifluoroacetate, 
bis(tricyclohexylphosphine)(hydrid< )palladium formate, 
(allyl)palladium(tricyclohexylphosp line) chloride, 
(methallyl)palladium(tricyclohexylphosphine )chloride, 
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(allyl)palladium(tricyclohexylpho sphine) trifluoroacetate, 
(allyl)palladium(tricyclohexylphosphine) triflate, 
(methallyl)palladium(tricyclohex] dphosphine) triflate, 
(crotyl)palladium(tricyclohexylpl: osphine) triflate, 
(methallyl)palladium(tricyclohex^ Iphosphine) triflimide, 
(allyl)palladium(tricyclohexylpho sphine) /?-tolylsulfonate, 
(allyl)palladium(tricyclohexylpho sphine) triflimide, 
(allyl)palladium(tricyclopentylphosphine)chloride, 
(methallyl)palladium(tricyclopentMlphosphine) chloride, 
(allyl)palladium(tricyclopentylphosphine) triflate, 
(crotyl)palladium(tricyclopentylphosphine) triflate, 
(methallyl)palladium(tricyclopentyl Aosphine) triflate, 
(ally l)palladium(tricy clopenty lphosj )hine) triflimide, 
(methallyl)palladium(tricyclopentyl])hosphinej[triflimide ; 
(allyl)palladium(triisopropylphosphme)C 6 Fj 
(allyl)palladium(tricyclohexylphospliine)CjF 55 a)&d 
[(allyl)palladium(HOCH 3 X^ 



2 1 . The method of claim 
coordinating anion is selected from 
aluminates, boratobenzene anions, 
anions. 



22. The process of claim 
anion is a borate or aluminate of thi 



3, 8, 9, or 10 wherein said weakly 
the group consisting of borates, 
c irborane anions, and halocarborane 



21 wherein the weakly coordinating 
formula: 



[M'(R 24 ')(R 25 )(R 26 ')(R 27 ')] 



wherein M' is boron or aluminum 
independently represent fluorine, 



fuid R 24 ', R 25 ', R 26 , and R 27 
inear and branched C,-C 10 alkyl, linear 
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and branched C,-C 10 alkoxy, linear 
and branched C 3 -C n trialkylsiloxy, 
unsubstituted C 6 -C 30 aryl, and 
aryloxy groups, wherein R 24 to R* 
alkoxy or simultaneously represen 
aryloxy groups when substituted 
and said substituents are independ 
Cj-C 5 alkyl, linear and branched 
C 5 -C 5 alkoxy, linear and branched 
C r C 12 trialkylsilyl, C 6 -C 18 triaryl^ilyl 
bromine, and fluorine. 



subs tituted 



a-e 



and branched C 3 -C 5 haloalkenyl, linear 
C 18 -C 36 triarylsiloxy, substituted and 

and unsubstituted C 6 -C 30 
can not simultaneously represent 
aryloxy ; and wherein said aryl and 
monosubstituted or multisubstituted 
cntly selected from linear and branched 

C 5 haloalkyl, linear and branched 
C,-C 5 haloalkoxy, linear and branched 
and halogen selected from chlorine, 



23. The process of claim 22 wh< 



rid borate is selected 



from the group consisting of tetnakis(penta|uo\pphenyl)borate, 
tetrakis(3,5-bis(trifluoromethyl)phenyl)bo4te, 



etrakis(3 -fluoropheny l)borate, 
etrakis(3.5-difluorophenyl)borate, 



tetrakis(2-fluorophenyl)borate, 
tetrakis(4-fluorophenyl)borate, 
tetrakis(2,3,4,5-tetrafluoropherwl)borate, 
tetrakis(3.4,5,6-tetrafluorophenyl)borate, 

tetrakis(3,4,5-trifluorophenyl)Iporate, methyltris(perfluorophenyl)borate, 
ethyltris(perfluorophenyl)borate, phenyltris(perfluorophenyl)borate, 



tetrakis(l ,2,2-trifluoroethylen 



tetrakis(4-tri-/-propylsilyltetra: luorophenyl)borate. 



tetraJds(4-dimethyl-terf-butyL 



(triphenylsiloxy)tris(pentaflucrophenyl)borate, 



(octyloxy)tris(pentafluorophe: 
bis[l-methoxy-2,2,2-trifluord 
tetraki s [3 - [ 1 -methoxy -2 , 2 , 2 
(trifluoromethyl)phenyl]bor; 



^l)borate. 



lyltetrafluorophenyl)borate, 



:fiyl)borate, tetrakis[3,5- 
- 1 -(trifluoromethyl)ethyl]phenyl]borate, 
xifluoro- 1 -(trifluoromethyl)ethyl]-5- 
te, and tetrakis[3-[2 ? 2,2-trifluoro-l -(2,2,2- 
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trifluoroethoxy)- 1 -(trifluoromethy|)ethyl]-5- 
(trifluoromethyl)phenyl]borate. 

24. The process of clai n 22 wherein said aluminate is selected 
from the group consisting of tetral:is(pentafluorophenyl)aluminate 5 
tris(nonafluorobiphenyl)fluoroaluminate, 
(octyloxy)tris(pentafluorophenyl)aluminate, 
tetrakis(3,5-bis(trifluoromethyl)phenyl)aluminate } and 

methy ltris(pentafluoropheny l)alum: nate . 

25. The process of claii i 21 wherefflji the weakly coordinating 
anion is a borate or aluminate of t le formula: 



[M'(OR 28 )(CR- y )(ORr 



M' is boron or aluminum, R 28 , R 29 j 
linear and branched C r C 10 alkyl, 
C 2 -C 10 haloalkenyl, substituted 




, R 30 , and fl 31 independently represent 
inear and branched C,-C 10 haloalkyl, 
unsubstituted C 6 -C 30 aryl, and 
substituted and unsubstituted C 7 j-C 30 aralkyl groups, subject to the proviso 
that at least three of R 28 ' to R 3r must contain a halogen containing 
substituent; OR 28 ' and OR 29 can! be taken together to form a chelating 
substituent represented by -O-R 32 -0-, wherein the oxygen atoms are 
bonded to M' and R 32 is a divalent radical selected from substituted and 
unsubstituted C 6 -C 30 aryl and substituted and unsubstituted C 7 - C 30 aralkyl, 
wherein said aryl and aralkyl groups when substituted are 
monosubstituted or multisubsptuted and said substituents are 
independently selected from linear and branched C,-C 5 alkyl, linear and 



branched C,-C 5 haloalkyl, Hi 



branched C r C 5 haloalkoxy, linear and branched C,-C l2 trialkylsilyl, 



:ar and branched C,-C 5 alkoxy, linear and 
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C 6 -C, g triarylsilyl, and halogen selectjbd from chlorine, bromine, and 
fluorine. 

26. The process of claim 25 wherein said borate is selected 



from the group consisting of [B(0 2 C 



,F 4 ) 2 ]\ [B(OC(CF 3 ) 2 (CH 3 )) 4 ]\ 



[B(OC(CF 3 ) 2 H) 4 ]\ [B(OC(CF 3 )(CH 3 )k) 4 ]- ; and [B(OCH 2 (CF 3 )) J. 



27 The process of claim 



25 wherein said aluminate is selected 



from the group consisting of, [Al(OC(CF 3 ) 2 Ph) 4 ]\ [Al(OC(CF 3 ) 2 C 6 H 4 -4- 
CH 3 )J-, [Al(OC(CF 3 ) 3 ) 4 ]- ? [Al(OC(dF 3 )(CH 3 )H) 4 ]-, [Al(OC(CF 3 ) 2 H) 4 ]-, 
[Al(OC(CF 3 ) 2 C 6 H 4 -4-/-Pr) 4 ]", [Al(oi(CF 3 ) 2 C 6 H 4 -4-/-butyl) 4 ]-, 
[Al(OC(CF 3 ) 2 C 6 H 4 -4-SiMe 3 ) 4 J\[A|oC(CF 3 ) 2 C 6 H 4 -4-Si-/-Pr 3 ) 4 ]- s 



[Al(OC(CF 3 ) 2 C 6 H 2 -2,6-(CF 3 ) 2 -4-Si 



■Pr 3 ) 4 3- 5 



[Al(OC(CF 3 ) 2 C 6 H 3 -3,5-(CF 3 ) 2 ) 4 ]- 5 [AKOCCCFJ^^^^-CCF,)^]-, and 
[Al(OC(CF 3 ) 2 C 6 F 5 ) 4 ]-. 

28. The process of clafei 2, 9, or 10 wherein said activator salt 
is selected from the group consisting of 
lithium tetrakis(pentafluorophenyl)borate, 
sodium tetrakis(pentafluoropheiwl)borate, 
lithium(diethyl ether) tetrakis(pe ntafluorophenyl)borate ; 
lithium(diethyl ether) 25 tetrakis(pentafluorophenyl)borate, 
lithium tris(isopropanol) tetraki s(pentafluorophenyl)borate, 
lithium tetrakis(methanol) tetra ds(pentafluorophenyl)borate, 
silver tetrakis(pentafluorophem l)borate, 
tris(toluene)silver tetrakis(pentj ifluorophenyl)borate, 
trityl tetrakis(pentafluorophenyl)borate, 
N,N-dimethylanilinium tetrakisi pentafluorophenyl)borate, 
lithium tetrakis(3 ,5-bis(trifluoror iethyl)phenyl)borate, 
sodium tetrakis(3,5-bis(trifluoroii iethyl)phenyl)borate, 



* • 
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N,N-dimethylanilinium tetrakis[3,5-bis trifluoromethyl)phenyl]borate, 
silver tetrakis[3,5-bis(trifluoromethyl)p' ienyl]borate, 
tris(toluene)silver tetrakistS^-bis^rifluiromethyOphenyllborate, 
thallium tetrakis[3,5-bis(trifluorometh3 l)phenyl]borate, LiB(0 2 C 6 F 4 ) 2s 
LiB(OC(CH 3 )(CF 3 ) 2 ) 4 , LiAl(OC(CF 3 ) 2 l4) 45 LiAl(OC(CF 3 ) 2 C 6 H 4 CH 3 ) 4; 
LiAl(OC(CH 3 )(CF 3 ) 2 ) 4 , LiAl(OC(CF 3 ) 3 L LiAl(OC(CF 3 ) 2 C 6 H 4 -4-/-Pr) 4 , 
LiAl(OC(CF 3 ) 2 C 6 H 3 -3 } 5-(CF 3 ) 2 ) 4) LiAl|oC(CF 3 ) 2 C 6 H r 2A6-(CF 3 )3) 4 , and 
LiAl(OC(CF 3 ) 2 C 6 F 5 ) 4 . 

29. The process of claim ll 2, 3, 8, 9, or 10 wherein said 
polycycloolefin monomer compositiqjn includes a monomer selected from 
a compound of the formula: 



wherein "a" represents a single or 
5; when "a" is a double bond one 
present; and R l to R 4 independent 
unsubstituted linear and branched 
haloalkyl, substituted and unsubst 
alkenyl, linear and branched C 2 -C 
unsubstituted linear and branched 




double bond; mys an integer from 0 to 
fR\R 2 aid one ofR\ R 4 is not 
represent hydrogen, substituted and 
C r C 10 alkyl, linear and branched C r C I0 
tuted linear and branched C 2 -C 10 
haloalkenyl, substituted and 
2 -C 10 alkynyl, substituted and 



unsubstituted C 4 -C i2 cycloalkyl, sabstituted and unsubstituted C 4 -C 12 
halocycloalkyl, substituted and unsubstituted C 4 -C 12 cycloalkenyl, 
substituted and unsubstituted C 4 -C 12 halocycloalkenyl, substituted and 
unsubstituted C 6 -C i2 aryl, substiti ted and unsubstituted C 6 -C 12 haloaryl 
and substituted and unsubstituted C 7 -C 24 aralkyl, R 1 and R 2 or R 3 and R 4 



can be taken together to represent a C,-C I0 alkylidenyl group, 
-(CH 2 ) n C(0)NH 2 , -(CH 2 ) n C(0)Cl, lcH 2 ) n C(0)OR 5 , -(CH 2 ) n -OR 5 , 
-(CH 2 ) n -OC(0)R 5 , -(CH 2 ) n -C(0)R 5 -(CH 2 ) n -OC(0)OR 5 , -(CH 2 ) n SiR 5 , 
-(CH 2 ) n Si(OR 5 ) 3 , -(CH 2 ) n C(0)OR 6 3 and the group: 

-CH 2 <DCH 2 -^— 0 



wherein n independently represents 
independently represents hydrogen, 
linear and branched, C 2 -C 10 alkeny 
C 5 -C 12 cycloalkyl, C 6 -C 14 aryl, and 
selected from -C(CH 3 ) 3 , -Si(CH 3 ) : 
dicyclopropylmethyl, dimethylcyc 
groups: 



-p p. 

R 7 



:^ an integer from 0 to 1 0 and R 5 
linear and branched C,.C 10 alkyl, 
, linear and branched C 2 -C 10 alkynyl, 
C 7 -C 24 aralkyl; R 6 represents a radical 
-CH(R 7 )OCH^CH 3J -CH(R 7 )OC(CH 3 ) 3J 
opropylmetnyl, or the following cyclic 



wherein R 7 represents hydrogen or 
group; R 1 and R 4 together with the 



aryl group containing 6 to 18 ring c 
R 1 and R 4 can be taken together to 




■ a linear or branched (C,-C 5 ) alkyl 
two ring carbon atoms to which they 
are attached can represent a substituted or unsubstituted cycloaliphatic 
group containing 4 to 30 ring carbcn atoms, a substituted or unsubstituted 

c arbon atoms and combinations thereof; 
: brm the divalent bridging group, 



-C(0)-Q-(0)C-, which when taken together with the two ring carbon 



V 



# ft 
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atoms to which they are attached form a pentacyclic ring, wherein Q 
represents an oxygen atom or the £ roup N(R 8 ), wherein R 8 is selected 
from hydrogen, halogen, linear and branched C t -C 10 alkyl, and C 6 -C 18 aryl. 

30. The process of clai m 29 wherein said polycycloolefin 
composition includes a multifunctional polycycloolefin monomer selected 
from the formulae: . 



o 03 ateo ana* 



and mixtures thereof, wherein 
independently represents an injteger 
represents a single bond. 



3 1 . The process of c 
reaction mixture further comp 



CO™ 00 m 




Y represents a (-CH r ) group and m 
from 0 to 5, and when m is 0, Y 



aim 1, 2, 3, 8, 9, or 10 wherein said 
•ises a rate moderator selected from the 



group consisting of water, tetrahydrofuran, 2-methyltetrahydrofuran, 
diethyl ether, methyl-terf- butyl ether, dimethoxyethane, diglyme, 
trimethylphosphine, triethylpt osphine, tributylphosphine, tri(ortho- 
tolyl)phosphine, tri-tert-butyl 3hosphine, tricyclopentylphosphine, 
tricyclohexylphosphine, triisc propylphosphine, trioctylphosphine, 
tripheny lphosphine , tri(penta Eluoropheny l)phosphine, 
methyldiphenylphosphine, d methylphenylphosphine, trirnethylphosphite, 
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triethylphosphite, triisopropylphosdhite^ethyl diphenylphosphinite, 
tributylphosphite, triphenylphosphiie, dMiylphenylphosphonite, and 
tribenzylphosphine, 2-cyclohexencine, t iphpnylphosphine oxide, and 
mixtures thereof. 



yt. A reactant formulation comprising a polycycloolefin 
monomer and a Group 10 transition metal pr/catalyst wherein said 
polycycloolefin-monomer comprises a mul/ifunctional polycycloolefin 
containing at least two polymerizable noipornene-type moieties. 

33. The reactant composition of claim 32 wherein said 
procatalyst is selected from a componnd of the formula: 



[F 



wherein M represents a Group yO transition metal; R' represents an 
anionic hydrocarbyl ligand; L 'represents a Group 1 5 neutral electron 
donor ligand; A' is an anionialeaving group; x is 1 or 2. 

34. The reactantf composition of claim 33 wherein M is 
selected from the group consisting of nickel, palladium, and platinum. 



35. The reac/ant composition of claim 33 wherein R' is 
selected from the group consisting of hydrogen; linear and branched 
C r C 20 alkyl; linear arfd branched C 2 -C 20 alkenyl; allylic ligands and 
canonical forms the/eof; substituted and unsubstituted C 5 -C ]0 cycloalkyl 
substituted and unsubstituted C 6 -C 15 cycloalkenyl; substituted and 
unsubstituted C 7 -C 30 aralkyl; substituted and unsubstituted, C 6 -C 30 aryl; 
C 6 -C 30 heteroatom containing aryl; wherein said heteroatom is selected 
from the grour/ consisting of sulfur, oxygen, nitrogen, phosphorus, 
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wherein the substituents in said substituted radicals are selected from the 
group consisting of linear or branched C r C 5 alky/ linear or branched 
C,-C 5 haloalkyl, linear or branched C 2 -C 5 alkenyl, haloalkenyl, halogen, 
and phenyl optionally substituted with linear dv branched C } -C 5 alkyl, 
linear or branched C,-C 5 haloalkyl, and halogen; and a hydrocarbyl 
containing ligand selected from the formulae: 



each of said ligands together with tMe Group 10 metal form a metallacycle 
or heteroatom containing metallaoycle, wherein d' represents an integer 
from 3 to 10, and X-» represent/ an alkenyl or heteroatom containing 
moiety that coordinates to the Group 10 metal center. 

36. The reactantycomposition of claim 35 wherein said allylic 
ligand is represented by the formula: 

/ 



wherein R 20 ', R 21 ', And R 22 ' each independently represent hydrogen, 
halogen, linear alhd branched C r C 5 alkyl, C s -C, 0 cycloalkyl, linear and 
branched C,-C/ alkenyl, C 6 -C 30 aryl, and C 7 -C 30 aralkyl, each of the 
foregoing racifcals optionally substituted with a substituent selected from 
linear and branched C,-C 5 alkyl, linear and branched C,-C 5 haloalkyl, 
halogen, arfd phenyl which can optionally be substituted with linear and 
branched/C,-C 5 alkyl, linear and branched C r C 5 haloalkyl, and halogen; 
any two/of R 20 ', R 21 , and R 22 ' can be linked together with the carbon atoms 
to whidh they are attached to form a cyclic or multicyclic ring, each 



L 2d' 
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optionally substituted with linear or branched C,-C 5 |alkyl, linear or 
branched C,-C s haloalkyl, and halogen. 

37. The reactant composition of clauo 33 wherein said group 
15 electron donor ligand is selected from the rfoup consisting of amines, 
pyridines, arsines, stibines and organophosp/orus containing compounds. 

38. The reactant compositionM claim 37 wherein said 
organophosphorus containing ligand isyfeelected from a compound of the 
formula: 



P(R 7 'i[X'(R T )hL- g 

wherein X' is oxygen, sulfur, nitrogen, or silicon; g is 0, 1, 2, or 3; h is 1, 
2, or 3, with the proviso that tfhen X' is a silicon atom, h is 3, when X' is 
an oxygen or sulfur atom h if 1, and when X' is a nitrogen atom, h is 2; R 7 
is independently selected f/om hydrogen, linear and branched C,-C, 0 
alkyl, C 5 -C 10 cycloalkyl, l/near and branched C,-C I0 alkoxy, allyl, linear 
and branched C,-C 10 aMnyl, Q-C 12 aryl, C 6 -C 12 aryloxy, C 6 -C 12 
arylsulfides, C : -C 18 aralkyl, cyclic ethers and thioethers, tri(linear and 
branched C,-C 10 alky/)silyl, tri(C 6 -C, 2 aryl)silyl, tri(linear and branched 
C,-C 10 alkoxy)silyl/triaryloxysilyl, tri(linear and branched C,-C 10 
alkyl)siloxy, and yi(C 6 -C 12 aryl)siloxy, wherein each of the foregoing 
substituents can Be optionally substituted with linear or branched C,-C 5 
alkyl, linear or /ranched C,-C 5 haloalkyl, C,-C 5 alkoxy, halogen, and 
combinations /hereof; when g is 0 and X' is oxygen, any two or 3 of R 7 
can be taken/ogether with the oxygen atoms to which they are attached to 
form a cycl/c moiety; when g is 3 any two of R 7 ' can be taken together 
with the pftosphorus atom to which they are attached to represent a 
phosphaXcle of the formula: 
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R7'P^JfH 2 ) h . 



wherein R 7 isvas previously defined and h' is an integer from 4 to 1 1 . 



10 



15 



20 



25 



39. Thk reactant composition of claim 38 wherein g is 3 and 
R 7 is independently\elected from the group consisting of hydrogen, linear 
and branched C,-C 10 aikyl, C 5 -C I0 cycloalkyl, linear and branched C,-C 10 
alkoxy, allyl, linear and Ranched C 2 -C 10 alkenyl, C 6 -C 12 aryh and C 6 -C 12 
aryloxy. 

40. The reactant corrrposition of claim 37 wherein said 
organophosphorus containing ligaM is a phosphine selected from the 
group consisting of trimethylphosphme. triethylphosphine, 
tri-n-propylphosphine, triisopropylphosphine, tri-«-butylphosphine, 
tri-sec-butylphosphine, trw-butylphosphiW tri-f-butylphosphine, 
tricyclopentylphosphine, triallylphosphine, mcyclohexylphosphine, 
triphenylphosphine, trinaphthylphosphine, tri-prtolylphosphine, 
tri-o-tolylphosphine, tri-w-tolylphosphine, tribenVlphosphine, 
tri(p-trifluoromethylphenyl)phosphine, tris(trifluorokethyl)phosphine, 
tri(p-fluorophenyl)phosphine, tri^^rifluoromethylphefwtyphosphine, 
allyldiphenylphosphine, benzyldiphenylphosphine, bis(2^uryl)phosphine, 
bis(4-methoxyphenyl)phenylphosphine, bis(4-methylphenyf^phosphine J 
bis(3,5-bis(trifluoromethyl)phenyl)phosphine, 
r-butylbis(trimethylsilyl)phosphine ! r-butyldiphenylphosphine, 
cyclohexyldiphenylphosphine, diallylphenylphosphine, 
dibenzylphosphine, dibutylphenylphosphine, dibutylphosphine, 
di-r-butylphosphine, dicydohexylphosphine, diethylphenylphosphind 
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dkf-butylphosphine, dimethylphenylphosphine, 
din\ethyl(trimethylsilyl)phosphine, diphenylphosphine, 
dipb\nylpropylphosphine, diphenyl(p-tolyl)phosphine, 
dipheiVl(trimethylsilyl)phosphine,diphenylvinylphosphine, 
divinyl*enylphosphine,ethyldiphenylphosphine, 
(2-metho\yphenyl)methylphenylphosphine,tri-n-octylphosphine, 

tris(3,5-bisWfluoromethyl)phenyl)phosphine, 
tris(3-chloro\henyl)phosphine, tris(4-chlorophenyl)phosphine, 
tris(2,6-dime\oxyphenyl)phospWne,tris(3-fluorophenyl)phosphine, 

tris(2-ruryl)phoWine, tris(2-methoxyphenyl)phosphine, 
tris(3-rnethoxypBenyl)phosphine,tris(4-methoxyphenyl)phosphine ! 

tris(3-methoxyproVl)phosphine, tris(2-thienyl)phosphine, 

tris(2,4,6-trimethylpVenyl)phosphine, tris(trimethylsilyl)phosphine, 

isopropyldiphenylpho\Dhine,dicyclohexylphenylphosphine, 

(+)-neomenthyldiphenyMosphine,tribenzylphosphine, 

diphenyl(2-methoxyphenMphosphine, 

diphenyl(pentafluorophenylYhosphine, 

bis(pentafluorophenyl)phenyl*osphine,and 

tris(pentafluorophenyl)phosphinV 

41 . The reactant composiW of claim 33 wherein said labile 
neutral electron donor ligand is selected from the group consisting of 
DMF, DMSO, cyclooctadiene, water, cbVinated alkanes, alcohols, 
ethers, ketones, nitriles, arenes, phosphineVcides, organic carbonates and 
esters. \ 



42. The method of claim 33 wherein kid anionic leaving 
group is selected from the group consisting of taaldeen, nitrate, triflate, 
triflimide trifluoroacetate, tosylate, AlBr 4 ", A1F 4 \ AliEt 4 ", A1F 3 0 3 SCF 3 ", 
AsCl 6 ", SbCl 6> SbF 6 ", PF 6 ", BF 4 \C10 4 \ HSO/, carboxyW acetates, 



acetylacetonates, carbonates, aluminates, borates, hydrocarbyl and 
halogeVated hydrocarbyl selected from hydride, linear and branched C,-C 5 
alkyl linear and branched C,-C 5 haloalkyl, C 5 -C ]0 cycloalkyl, C 5 -C 10 
cyclohaloalkyl, C 6 -C I0 aryl, and C 6 -C 10 haloaryl, wherein said 
cyclohaloakyl and haloaryl groups are monosubstituted or 
multisubstituled with a halogen group selected from bromine, chlorine, 
fluorine, and iodine. 

43. The reactant composition of claim 33 wherein said 
procatalyst is selected from a compound of group consisting of 
bis(triisopropylphosbhine)(hydrido)palladium chloride, 
bis(triisopropylphospmine)(hydrido)palladium nitrate, 
bis(triisopropylphosphme)(hydrido)palladium triflate, 
(allyl)palladium(triisoprotpylphosphine) chloride, 
(methallyl)palladium(triis®propylphosphine) chloride, 
(crotyl)palladium(triisoprojWlphosphine) chloride, 
(allyl)palladium(triisopropylrohosphine) trifluoroacetate, 
(l,l-dimethyl-7i-allyl(triisopropylphosphine)palladium trifluoroacetate, 
(2-chloroallyl)palladium(triisop\opylphosphine) trifluoroacetate, 
(allyl)palladium(triisopropylphosbhine) triflate, 
(crotyl)palladium(triisopropylphostohine) triflate, 
(methallyl)palladium(triisopropylplrpsphine) triflate, 
(allyl)palladium(triisopropylphosphine) triflimide, 
(methallyl)palladium(triisopropylphosp)hine) triflimide, 
bis(tricyclohexylphosphine)(hydrido)paMadium chloride, 
bis(tricyclohexylphosphine)(hydrido)pallkdium nitrate, 
bis(tricyclohexylphosphine)(hydrido)palla0ium trifluoroacetate, 
bis(tricyclohexylphosphine)(hydrido)palladiW formate, 
(allyl)palladium(tricyclohexylphosphine) chloride, 
(methallyl)palladium(tricyclohexylphosphine )qhloride, 
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(allyl)palliium(tricyclohexylphosphine)trifluoroacetate 

(allyl)palla<\um(tricyclohexylphosphine)triflate, 

(methallyl)piadium(tricyclohexylphosphine)triflate, 

(crotyl)palladi\m(tricyclohexylphosphine)triflate, 

(methallyl)pallaWtricyclohexylphosphi n e)triflimide, 

(allyl)palladium(W 

(allyl)palladium(triVclohexylphosphine)triflimide, 
(allyl)palladium(tricyVlopentylphosphine)chloride, 
(methallyl)palladium(6dcyclopentylphosphine)chloride, 
(allyl)palladium(tricycldDentylphosphine)triflate, 

(crotyl)palladium(tricyclLntylphosphine)triflate, 

(methanyl)palladium(tricy\lopentylphosphine)triflate, 

(allyl)palladium(tricyclopeny P hosphine)trifliinide, 

(methallyl)palladium(tricycloyntylphosphine)triflimide, 

(allyl)palladium(triisopropylphysphine)C 6 F 5 , 

(allyl)palladium(tricyclohexylpWosphine)C 6 F 5 ,and 

[(allyl)palladium(HOCH 3 )(triisopWlphosphine)][B(0 2 -3,4,5,6-Cl 4 C 6 ) 2 ]. 

A reactant composition comprising a polycycloolefin 
monomer wherein said polycyclool A monomer comprises a 
multifunctional polycycloolefin containing at least two polymerizable 
norbornene-type moieties and an activator salt of the formula: 

[C(L")J b [Wc\] d 



wherein C represents a proton, an alkaline ear* metal cation, a transition 
metal cation or an organic group containing catV L" is a labile neutral 
electron donor ligand, and WC A is a weakly cooWating counteramon, 
z is an integer from 0 to 8, and b and d represent toe number of times the 
cation complex and weakly coordinating counteraniVn complex, 
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respectively, \e taken to balance the electronic charge on the overall salt 
complex. 

45 . Th\ composition of claim 44 wherein said Group 1 
element cation is selected from the group consisting of a proton, lithium, 
sodium, and potassL; said Group II metal cation is selected from the 
group consisting of bVyllium, magnesium, calcium, strontium, and 
barium; said transitionWtal cation is selected from the group consisting 
of zinc, silver, and thalliW and said organic group cation is selected 
from ammonium, phosphLum, carbonium and silylium cations. 

46. The reactant imposition of claim 45 wherein said 
ammonium cation is selected\om a compound of the formulae: 

[NH&' 3 ] + , [NR 4, 4 ] + 

wherein R 41 . independently represeik a hydrocarbyl, silylhydrocarbyl, or 
perfluorocarbyl group, each containing 1 to 24 carbon atoms. 

47. The reactant compositiorW claim 45 wherein said 
carbonium cation is selected from a comp\und of the formula: 

[R 4, ' 3 C] + 

wherein R 4 ' independently represents a hydrocaW, silylhydrocarbyl, or 
perfluorocarbyl group, each containing 1 to 24 ca\bon atoms. 

48. The reactant composition of claim 44Yherein said weakly 
coordinating counteranion is selected from the group Consisting of 
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borates, aluminates, boratobenzene anions, carborane anions, and 
halocarborane anions. 

49. Tire reactant composition of claim 48 wherein the weakly 
5 coordinating anioA is a borate or aluminate of the formula: 

\ [M'CR^CR^^CR^'XR 27 ')] 

wherein M' is boron onaluminum and R 24 , R 25 , R 26 , and R 2r 
10 independently represent fluorine, linear and branched C,-C 10 alkyl, linear 
and branched C r Ci 0 alkixy, linear and branched C 3 -C 5 haloalkenyl, linear 
and branched C 3 -C I2 triallWlsiloxy, C lg -C 36 triarylsiloxy, substituted and 
unsubstituted C 6 -C 30 aryl, ^nd substituted and unsubstituted C 6 -C 30 
aryloxy groups, wherein R 2 \ to R 27 can not simultaneously represent 
1 5 alkoxy or simultaneously represent aryloxy, and wherein said aryl and 

aryloxy groups when substituted are monosubstituted or multisubstituted 
and said substituents are independently selected from linear and branched 
C r C 5 alkyl, linear and branched C,-C 5 haloalkyl, linear and branched 
C r C 5 alkoxy, linear and branched C r C 5 haloalkoxy, linear and branched 
20 C,-C, 2 trialkylsilyl, C 6 -C, 8 triarylsHyl, and halogen selected from chlorine, 
bromine, and fluorine. \ 

50. The reactant composition of claim 49 wherein said borate 
is selected from the group consisting m tetrakis(pentafluorophenyl)borate, 

2 5 tetrakis(3 ,5-bis(trifluoromethyl)phenylbborate, 

tetrakis(2-fluorophenyl)borate, tetrakisfe-fluorophenyl)borate, 
tetrakis(4-fluorophenyl)borate, tetrakis(i,5-difluorophenyl)borate, 
tetrakis(2,3,4,5-tetrafluorophenyl)borate,\ 
tetrakis(3,4,5,6-tetrafluorophenyl)borate,\ 

30 tetrakis(3,4,5-trifluorophenyl)borate, methyltris(perfluorophenyl)borate, 
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ethyltris(perfluorophcnyl)borate, phenyltris(perfluorophenyl)borate, 
tetrakis( 1 ,2 r 2-trifluor )ethylenyl)borate, 
tetrakis(4-trw-propyls ilyltetrafluorophenyl)borate, 
tetralds(4-dimethyl-/e^-butylsilyltetrafluoropheriyl)borate, 
(triphenylsiloxy)tris(peptafluorophenyl)borate s 

(octyloxy)tris(^entafluarophenyI)borate s tetrakis[3,5-bis[l-methoxy-2,2,2- 
trifluoro- 1 -(trifluoromeuiyl)ethyl]phenyl]borate, 
tetrakis[3^1 -niethoxy-2^ 

(trifluoromethyl)phenyl]fcorate, and tetrakis[3-[2,2,2-trifluoro- 1 -(2,2,2- 
trifluoroethoxy )- 1 -(trifludromethy l)ethy l]-5 - 
(trifluoromethyl)phenyl]borate. 



5 1 . The reactani composition of claim 49 wherein said 
aluminate is selected from me group consisting of 
tetrakis(pentafluorophenyl)^uminate, 
tjis(nonafluorobiphenyl)fluoipaliirninate } 
(octyloxy)tris(pentafluorophemyl)aluminate, 
tetrakis(3 ,5-bis(trifluoromethyl)phenyl)aluminate, and 
methyltris(pentafluorophenyl)Auminate. 



52. The reactant composition of claim 48 wherein the weakly 
coordinating anion is a borate Ar aluminate of the formula: 



[M'(OR 2 



(OR 29 )(OR 30 ')(OR 31 ')] 



M' is boron or aluminum, R 28 ', W 29 , R 30 ', and R 31 ' independently represent 
linear and branched C,-C !0 alkyll linear and branched C r C 10 haloalkyl, 
C 2 -C !0 haloalkenyl, substituted abd unsubstituted C 6 -C 30 aryl, and 
substituted and unsubstituted C4-C 30 aralkyl groups, subject to the proviso 
that at least three of R 28 ' to R 3r must contain a halogen containing 
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substituent; OR 28 and OR 29 can be taken together to fori a chelating 
substituent represented by -0-R 32 -0-, wherein the oxvgen atoms are 
bonded to M' and R 32 ' is a divalent radical selected from substituted and 
unsubstituted C 6 -C 30 aryl and substituted and unsufcstituted C 7 - C 30 aralkyl, 
wherein said aryl and aralkyl groups when substituted are 
monosubstituted or multisubstituted and said substituents are 
independently selected from linear and branched C,-C 5 alkyl, linear and 
branched C r C 5 haloalkyl, linear and branded C,-C 5 alkoxy, linear and 
branched C,-C 5 haloalkoxy, linear and blanched C,-C, 2 trialkylsilyl, 
C 6 -C 18 triarylsilyl, and halogen selecteyd from chlorine, bromine, and 
fluorine. 

53 . The reactant com/osition of claim 52 wherein said borate 
is selected from the group cons/sting of [B(0 2 C 6 F 4 ) 2 ]', 
[B(OC(CF 3 ) 2 (CH 3 M, [B(Oc/:F 3 ) 2 H) 4 ]-, [B(OC(CF 3 )(CH 3 )H) 4 ]-, and 
[B(OCH 2 (CF 3 )) 4 ]\ 

54 The reactaht composition of claim 52 wherein said 
aluminate is selected frofa the group consisting of, [Al(OC(CF 3 ) 2 Ph) 4 ]\ 
[Al(OC(CF 3 ) 2 C 6 H 4 -4-o/l 3 ) 4 ]-,[Al(OC(CF 3 ) 3 ) 4 ]-,[Al(OC(CF 3 )(CH 3 )H) 4 ]-, 
[Al(OC(CF 3 ) 2 H) 4 ]\[A/(OC(CF 3 ) 2 C 6 H 4 -4-/-Pr) 4 ]'.[Al(OC(CF 3 ) 2 C 6 H 4 -4^ 
butyl) 4 ],[Al(OC(CFk 6 H 4 -4-SiMe 3 ) 4 ,]- ! [Al(OC(CF 3 ) 2 C 6 H 4 -4-Si- 1 -Pr 3 ) 4 ]-, 
[Al(OC(CF 3 ) 2 C 6 H 2 -16-(CF 3 ) 2 -4-Si-/-Pr 3 ) 4 ]-,[Al(OC(CF 3 ) 2 C 6 H 3 -3 J 5- 
(CF 3 ) 2 ) 4 y, [Al(OC(tF 3 ) 2 C 6 H 2 -2,4 J 6-(CF 3 ) 3 ) 4 ]-, and [Al(OC(CF 3 ) 2 C 6 F 5 ) 4 ]-. 



55. T3he reactant composition of claim 44 wherein said 
activator salt is/selected from the group consisting of lithium 
tetrakis(pentafluorophenyl)borate T 
sodium tetrakis(pentafluorophenyl)borate, 
lithium(diethyl ether) tetrakis(pentafluorophenyl)borate, 
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lithium(diethyl ether) 2 5 tetrakis(pentafluorophenyl)borate/ 
lithium tris(isopropanol) tetrakis(pentafluorophenyl)b<frate, 
lithium tetrakis(methanol) tetralds(pentafluorophimyl)borate, silver 
tetrakis(pentafluorophenyl)borate, tris(toluen^)silver 
tetrakis(pentafluorophenyl)borate, trityl t«rcakis(pentafluorophenyl)borate, 
N,N-dimethylanilinium tetrakis(pentafluorophenyl)borate, 
lithium tetrakis(3 ? 5-bis(trifluorommiyl)phenyl)borate, 
sodium tetralds(3,5-bis(trifluQromethyl)phenyl)borate J 
N^N-dime^lamlinium^akisfS^-bis^rifluoromethyOphenylJborate, 
silver tetrakis[3 ,5-bisj^rifluoromethyl)phenyl]borate, 
tris(toluene)silvert^trakis[3,5-bis(trifluoromethyl)phenyl]borate, 
thallium tetraki^[3,5-bis(trifluoromethyl)phenyl]borate, LiB(0 2 C 6 F 4 ) 2 , 
LiB(OC(C^(CF 3 ) 2 ) 4) LiAl(OC(CF 3 ) 2 Ph) 4 , LiAl(OC(CF 5 ) 2 QH 4 CH 3 ) 4 , 
LiAl(O^CH 3 )(CF 3 ) 2 ) 4? LiAl(OC(CF 3 ) 3 ) 4 , LiAl(OC(CF 3 ) 2 C 6 H 4 -4-/-Pr) 45 
LiA^C(CF 3 ) 2 C 6 H 3 -3,5-(CF 3 ) 2 ) 4J LiAKOC^AH^^^CF,)^, and 
u/l(OC(CF 3 ) 2 C 6 F 5 ), 

The reactant composition claim 32, 33, 43, 44, 48, or 55 
wherein saidWycycloolefin comprises a monomer selected from a 
compound of the^rmula: 



R 1 



R2 
R3 



wherein "a" represents a single or double bond; m is an mtQger from 0 to 
5: when "a" is a double bond one of R 1 , R 2 and one of R 3 , R 4 is^^pt 
present; and R 1 to R 4 independently represent hydrogen, substitutechand 
unsubstituted linear and branched C r C 10 alkyl, linear and branched C, 
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haloalkyl, substituted and unsubstituted linear and branched C,-C, 0 
alk\l, linear and branched C 2 -C, 0 haloalkenyl, substituted and 
unsubSuted linear and branched C 2 -C, 0 alkynyl, substituted and 
unsubstituteii C 4 -C, 2 cycloalkyl, substituted and unsubstituted C 4 -C 12 
halocycloalkylVbstituted and unsubstituted C 4 -C, 2 cycloalkenyl, 
substituted and wWituted C 4 -C, 2 halocycloalkenyl, substituted and 
unsubstituted C 6 -C 12 W substituted and unsubstituted C 6 -C,, haloaryl 
and substituted and unsubstituted C 7 -C 24 aralkyl, R l and R 2 or R 3 and R 4 
can be taken together to represent a C,-C, 0 alkylidenyl group, 
-(CH 2 ) n C(0)NH 2 , -(CH 2 )„C(V:i, -(CH 2 )„C(0)OR 5 , -(CH 2 )„-OR 5 , 
-(CH 2 ) n .OC(0)R\ -(CH 2 ) n -C(oV, -(CH 2 ) n -OC(0)OR 5 , -(CH 2 )„SiR 5 , 
-(CH 2 )„Si(OR 5 ) 3 , -(CH 2 )„C(0)OR.Vd the group: 

-ch 2 och\-o 



wherein n independently represents an integerVm 0 to 10 and R 5 
independently represents hydrogen, linear and branched C,-C 10 alkyl, 
linear and branched, C 2 -C, 0 alkenyl, linear and branched C 2 -C 10 alkynyl, 
C 5 -C 12 cycloalkyl, C 6 -C 14 aryl, and C 7 -C 24 aralkyl; R 6 represents a radical 
selected from -C(CH 3 ) 3 , -Si(CH 3 ) 3 , -CH(R 7 )OCH 2 CH 3 , -ChWxCH 3 ) 3 , 
dicyclopropylmethyl, dimethylcyclopropylmethyl, or the following cyclic 

groups: 
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P 



It) 




wherein R 7 represents hydrogenetr a linear or branched (C r C 5 ) alkyl 
group; R 1 and R 4 together with the wo ring carbon atoms to which they 
are attached can represent a substituted or unsubstituted cycloaliphatic 
group containing 4 to 30 ring carbon atoms, asubstituted or unsubstituted 
aryl group containing 6 to 1 8 ring carbon atoms tod combinations thereof; 
R 1 and R 4 can be taken together to form the divalenihridging group, 
-C(0)-Q-(0)C-, which when taken together with the twotmg carbon 
atoms to which they are attached form a pentacyclic ring, wn&rein Q 
represents an oxygen atom or the group N(R 8 ), wherein R 8 is sele&ted 
from hydrogen, halogen, linear and branched C r C 10 alkyl, and C 6 -C^ryl. 

57. The reactant composition of claim 55 wherein said 
multifunctional polycycloolefirwnonomer includes a monomer selected 
from a compound of the formula\ 



(Y) m 00 np 
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and mixtures thereof, wherein Y represents aJ^pti^fgroup and m 
independently represents an integerjkjmi 3 to 5, and when m is 0 5 Y 
represents a single bond. 

58, ^The reactant composition of claim or 56 wherein said 
multifttflctional polycycloolefin monomer is present in a range from 0.25 
tp^9.75 mole % of the total polycycloolefin monomer composition. 

59. TRfesreactant composition of claim 32, 33, 43, 44, 48, 55 or 
56 wherein said composition further comprises a rate moderator selected 
from the group consisting ofWer, tetrahydrofiiran, 
2-methyltetrahydrofuran, diethyl efri^r, methyl-tert-butyl ether, 
dimethoxyethane, diglyme, trimethylphbsphine, triethylphosphine, 
tributylphosphine, tri(ortho-tolyl)phosphine/to-^7*Nbutylphosphine, 
tricyclopentylphosphine, tricyclohexylphosphin^Hriisopropylphosphine, 
trioctylphosphine, triphenylphosphine, tri(pentafluoroj5henyl)phosphine, 
methyldiphenylphosphine, dimethylphenylphosphine, trime&ylphosphite, 
triethylphosphite, triisopropylphosphite, ethyl diphenylphospmftke, 
tributylphosphite, triphenylphosphite, diethylphenylphosphonite, and 
tribenzylphosphine, 2-cyclohexenone, triphenylphosphine oxide, and 
mixtures thereof. 

A salt composition comprising a compound of the 

formula: 



'UWCA] 



wherein C is lithium or sodjum, L" is an alcohol and z is an integer 
between 2 and 8 inclusive and WCA is a weakly coordinating 
counteranion. ■ / 
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61. The salt composition of claim 58 wherei^ said alcohol is 
represented by the formula R'OH, wherein R 9 represents linear and 
branched C,-C 20 alkyl, linear and branched C,-C 20 ha/oalkyl, substtfuted 
and unsubstituted C 3 -C 2 o cycloalkyl, substituted W unsubstituted C 6 -C 18 
aryl substituted and unsubstituted C 6 -C 18 aralkyl Jnd substituted and 
unsubstituted norbomenyl wherein said substiUts in said substituted 
groups are independently selected from linear jd branched C r C, 2 alkyl, 
linear and branched C,-C, haloalkyl, linear ancf branched C,-C 5 alkoxy, 
C 6 - Cl2 aryl, and halogen selected from chloriie, bromine, and fluorine. 

62. The salt composition of claim 59 wherein said alcohol is 
selected from methanol, ethanol, n-propa/ol, isopropanol, r-butanol, and 
5-norbornene-2-methanol. 

63. The salt composition o/ claim 58 wherein said weakly 
coordinating counteranion is selected/from borate or aluminate. 

64. The salt compositiol of claim 61 wherein the weakly 
coordinating anion is a borate or a/uminate of the formula: 



[M'(R 24 /)(R J5 ')(R 26 ')(R 27 ')] 



wherein M' is boron or alumujum and R 24 , R 25 ', R z6 > and R 27 
independently represent fluoine, linear and branched C,-C 10 alkyl, linear 
and branched C,-C 10 alkoxy/linear and branched C 3 -C 5 haloalkenyl, linear 
and branched C 3 -C, 2 trialkisiloxy, C, 8 -C 36 triarylsiloxy, substituted and 
unsubstituted C 6 -C 30 aryl,/nd substituted and unsubstituted C 6 -C 30 



aryloxy groups, wherein 



' to R 2T can not simultaneously represent 



alkoxy or s 



imultaneousli represent aryloxy, and wherein said aryl and 
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aryloxy groups when substituted are monosubstituted or multisubstituted 
and said substituents are independently selected from linear and branched 
C,-C 5 alkyl, linear and branched C,-C 5 haloalkyl, Knear and branched 
C,-C 5 alkoxy, linear and branched C r C 5 haloaMxy, linear and branched 
C r C 12 trialkylsilyl, C 6 -C, 8 triarylsilyl, and halogen selected from chlorine, 
bromine, and fluorine. / 

65. The salt composition of clafim 62 wherein said borate is 
selected from the group consisting of te1frakis(pentafluorophenyl)borate, 
tetrakis(3 ,5 -bis(trifluoromethy l)phenyf)borate, 
tetrakis(2-fluoropheny l)borate, tetraltis(3 -fluorophenyl)borate, 
tetrakis(4-fluorophenyl)borate, tetE&kis(3,5-difluorophenyl)borate, 
tetrakis(2,3,4,5-tetrafluorophenyWborate, 
tetrakis(3 s 4 J 5 ; 6-tetrafluorophen/l)borate, 

tetrakis(3,4,5-trifluorophenyl)feorate, methyltris(perfluorophenyl)borate, 

ethyltris(perfluorophenyl)bo/ate, phenyltris(perfluorophenyl)borate, 

tetrakis( 1 ,2,2-trifluoroethyLeny l)borate, 

telralds(4-tri-/-propylsilyltetrafluorophenyl)borate, 

tetralds(4-dimethyl-re^butylsilyItetrafluorophenyl)borate, 

(triphenylsiloxy)tris(penl(afluorophenyl)borate 5 

(octyloxy)tris(pentaflu6rophenyl)borate, 

tetrakis[3,5-bis[l-me/hoxy-2,2,2-trifluoro-l- 

(trifluoromethyl)etl#l]phenyl]borate, 

tetrakis[341-methtfxy-2 > 2,2-trifluoro-l-(trifluoromethyl)ethyl]-5- 
(trifluoromethyl)rnienyl]borate, and 
tetrakis[3-[2,2,2irifluoro-l -(2,2,2-trifluoroethoxy)- 1 - 
(trifluoromethy/)ethyl]-5-(trifluoromethyl)phenyl]borate. 



66. 

selected froi 



The salt composition of claim 62 wherein said aluminate is 
the group consisting of 
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tetrakis(pentafluoroph^iyl)aluminate, 
tris(nonafluorobiphenylWoroaluminate, 
(octyloxy^sCpentafluoriphenyOaluminate, 
tetrakis(3,5-bis(trifluororlethyl)phenyl)aluminate > and 
methyltris(pentafluoropheWl)aluminate. 

67. The salt composition of claim 61 wherein the weakly 
coordinating anion is a borate or aluminate of the formula: 



[M'(ot 8 ')(OR 29 ')(OR 30 ')(OR 3r )] 

M' is boron or aluminum, A». R*. ** ^' independently represent 
linear and branched C,-C 10 alkil, linear and branched C r C l0 haloalkyl, 
C -C o haloalkenyl, substitutedlnd unsubstituted C 6 -C 3 „ aryl, and . 
substituted and unsubstituted c\-C 30 aralkyl groups, subject to the proviso 
that at least three of R 28 to R 31 Aust contain a halogen containing 
substituent; OR 28 and OR 29 can I taken together to form a chelatmg 
substituent represented by -O-R V, wherein the oxygen atoms are 
bonded to M' and R 32 ' is a divalenlradical selected from substituted and 
unsubstituted C 6 -C 30 aryl and subsLted and unsubstituted C 7 - C 30 aralkyl, 
wherein said aryl and aralkyl grourk when substituted are 
monosubstituted or multisubstitutel and said substituents are 
independently selected from linear L branched C,-C 5 alkyl, linear and 
branched C,-C s haloalkyl, linear andWanched C,-C 5 alkoxy, linear and 
branched C r C 5 haloalkoxy, linear anl branched C,-C n trialkylsilyl, 
C 6 -C 18 triarylsilyl, and halogen selected from chlorine, bromine, and 
fluorine. 



68 . The salt composition o 
selected from the group consisting of 



: claim 65 wherein said borate is 
[B(0 2 C 6 F 4 ) 2 y, 
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[B(OC(CF 3 ) 2 (CH 3 )) 4 T ,[B\OC(CF 3 ) 2 H) 4 r, [B(OC(CF 3 )(CH 3 )H) 4 ]-, and 
[B(OCH 2 (CF 3 )) 4 ]\ 

69 The salt composition of claim 65 wherein said aluminate is 
selected from the group consisting of, [Al(OC(CF 3 ) 2 Ph) 4 ]-, 
[Al(OC(CF 3 ) 2 C 6 H 4 -4-CH 3 ) 4 ]l [Al(OC(CF 3 ) 3 ) 4 ]", [Al(OC(CF 3 )(CH 3 )H) 4 ]\ 
[Al(OC(CF 3 ) 2 H) 4 ]\ [Al(OC(k) 2 C 6 H 4 -4-/-Pr) 4 ]-, [Al(OC(CF 3 ) 2 C 6 H 4 -4-f- 

butyl) 4 ]\[Al(OC(CF 3 ) 2 CA4-SiMe 3 ) 4 ,]- ) [Al(OC(CF 3 ) 2 C 6 H 4 -4-Si-/-Pr 3 )4]-, 
[Al(OC(CF 3 ) 2 CA-2,6<CF 3 ) 2 U-Si-i-Pr 3 ) 4 ]-,[Al(OC(CF 3 ) 2 C 6 H 3 -3,5- 
(CF 3 ) 2 ) 4 y, [Al(OC(CF 3 ) 2 C 6 H 2 -i4,6-(CF 3 ) 3 ) 4 ]-, and [Al(OC(CF 3 ) 2 C 6 F 5 ) 4 ]". 

70. The salt composition of claim 58 selected from the group 
consisting of lithium tris(isoprlpanol) tetrakis(pentafluorophenyl)borate ; 
and lithium tetrakis(methanol) Vetrakis(pentafluorophenyl)borate. 

A crosslinked addition polymer polymerized from a 
monomer mixture comprising abolycycloolefm containing one 
polymerizable norbomene-type rhoiety and a multifunctional 
polycycloolefin containing at leaa^t two polymerizable norbornene-type 
moieties. 

72. The crosslinked addition polymer of claim 69 wherein said 
monomer mixture comprises from 1.25 to 99.75 mole % of a 
multifunctional polycycloolefin mohomer. 



73 . The crosslinked addition polymer of claim 69 wherein 
multifunctional polycycloolefin monomer includes a monomer selected 
from a compound of the formula: 



4 
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(Y) m (Y) m 






and mixturesjthereof, wherein Y represents a (-CH 2 -) group and m 
independently represents an integer from 0 to 5, and when m is 0, Y 
r^pfesents a single bond. 

The multifunctional polycycloolefin monomer set forth in 
claims 29, 5^5\and 69 wherein said monomer is selected from a 
composition of the<formula: 



wherein "a" independently represents a single or douBte bond, m 
independently is an integer from 0 to 5, R 9 is a divalent raafcal selected 
from divalent hydrocarbyl radicals and divalent ether radicals. 



75. The multifunction! polycycloolefin monomer of claim 72 
wherein said hydrocarbyl radical is selected from C { - C l0 alkylene 
radicals and divalent arjefmatic radicals. 
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76. The multifunctional polycy/loolefin monomer of claim 72 
wherein said divalent ether radical is selected from a radical of the 
formula -R ,0 -O-R 10 -, wherein R 10 represents a hydrocarbyl radical. 

77. The multifunction^ polycycloolefin monomer of claim 74 
wherein R 10 independently is safected from the group consisting of C,-C„ 
alkylene, divalent aromatic radicals, and combinations thereof. 



